Eastern Shoshone Tribe and Northern Arapahoe
on the Wind River Indian Reservation

Renewable Energy Development on Tribal Lands
DE-PS36-04G094003

Objectives and Implementation: The Tribes, through its consultant and advisor,
Distributed Generation Systems (Disgen) -Native American Program and Resources
Division, of Lakewood CO, assessed and qualified, from a resource and economic
perspective, a wind energy generation facility on tribal lands.

The goal of this feasibility project is to provide wind monitoring and to engage in pre-
project planning activities designed to provide a preliminary evaluation of the technical,
economic, social and environmental feasibility of developing a sustainable, integrated
wind energy plan for the Eastern Shoshone and the Northern Arapahoe Tribes, who
resides on the Wind River Indian Reservation.

The specific deliverables of the feasibility study are:

1) Assessments of the wind resources on the Wind River Indian Reservation

2) Assessments of the potential environmental impacts of renewable development

3) Assessments of the transmission capacity and capability of a renewable energy
project

4) Established an economic models for tribal considerations

5) Define economic, cultural and societal impacts on the Tribe

Wind Resource Assessment:

The resource assessment for wind energy included a meteorological study utilizing two
fifty meter (50 m) meteorological towers for over twelve months in two locations,
Sheldon Dome and Bighorn Flat. These areas are located on Tribal Trust Lands. The
report for the Sheldon Dome project area is attached in Appendix 1 Wind Resource
Assessment Report. The data collections for the Big Horn Flats are also attached.
There were data collection problem for the Big Horn Flats met tower. The logger failed
due to some environmental problems so the data collection was only for 8 months. The
average annual wind speed was determined to be 15.8 mph at 50 meters for the project
areas. The capacity factors were calculated to be 29% to 32% for various turbines.



Environmental Impacts:

Disgen utilized Western Ecosystems Technologies, Inc. of Larimer Wyoming to conduct
a Preliminary Avian Assessment on the proposed site. WEST, Inc. are leading experts in
the area of avian interaction with wind turbines. The report is attached in Appendix 2.
No potential mitigating issues were identified that would stifle a wind energy project.

Transmission Capacity:

Disgen utilized the Excel Engineering of Minneapolis, MN to determine the transmission
capacity for the three difference transmission system that crosses Wind River Indian
Reservation, Tri-State G&T, Pacific Corp and Western Area Power Administration. The
report is in Appendix 3.

Economic Models:

Disgen has provided an economic model for tribal consideration. The financial model
shows the capital budget for construction of a 23 MW wind energy center at the Sheldon
Dome site, operation and maintenance annual costs, and taxation. The financial model
and possible financing option is include in Appendix 4.

Economic, Cultural and Societal Impacts:

The Tribes Tribal Historic Preservation Offices have conducted a cultural assessment
review of the project and have chosen not to report those results at this time.
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Summary Report
Wind Resource and Theoretical Energy Output Projections at the
Wind River Indian Reservation

Summary

A 50-meter NRG Systems Talltower is installed in February 2007 on the Wind River Indian
Reservation in Wyoming and over a full year of meteorological measurements of wind speed at
three levels, wind direction at two levels and temperature are collected. The 50.0-meter average
wind speed for the entire period from February 2007 until July 2008 is 15.9 miles per hour (mph)
or 7.1 meters per second (mps).

Location

A wind data collection program is initiated on the Wind River Indian Reservation in February of
2007. The Wind River Indian Reservation is located in Fremont County as shown in Figure 1.
The wind map for the State of Wyoming is presented in Figure 2. The wind power classification
for the Wind River Indian Reservation ranges from less than Class 3 (Fair) in the southeastern
portion to Class 6 (Excellent) and Class 7 (Outstanding) in the higher terrain in the far western
portion.

Meteorological Data Collection Program

A 50-meter NRG Systems Talltower is installed in February 2007. The location of the
meteorological tower is shown in Figure 3. Two Maximum #40 wind speed sensors are installed
at 49.5-meters above ground level (agl) designated as South and West; two Maximum #40 wind
speed sensors are installed at 40-meters agl, also designated as South and West; one Maximum
#40 wind speed sensor is installed at 30-m agl; one #200P wind direction sensor is installed at
48.5-meters and one #200P wind direction sensor is installed at 37-m agl; and a #110S
temperature sensor is installed at 7 feet (2 meters) agl. The sensors are connected to a NRG
Symphonie Data Logger which collects the data at 1-second intervals and creates 10-minute
averages of each parameter. The tower installation form is presented in Table 1.

Data Analysis

Meteorological data for the Wind River Indian Reservation Site are obtained routinely via
pulling the MMC card from the NRG Symphonie logger, reading the card, and e-mailing the data
files. Once received, the data are error-checked and loaded into the data archive. The period of
record is February 17, 2007 to July 17, 2008.

Wind Speed Characteristics

The mean wind speed at the 30-meter level for the entire period of record is 15.2 mph; the mean
wind speed for the 40-meter level for the entire period of record is 15.5 mph and 15.4 mph,
respectively, for the south and west booms; the mean wind speed for the 50m-level for the entire
period of record is 15.8 mph and 15.9 mph, respectively for the south and west booms. The
monthly average wind speeds at the 50-meter level for February 2007 to July 2008 are presented
in Figure 4 and show a winter maximum and a summer minimum. The diurnal wind speed
pattern is presented in Figure 5 which shows a slight increase in daytime wind speeds and a
minimum in the early morning and early evening.
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The data are summarized in the form of mean hourly values and are presented in Tables 2
through 6. These tables include the monthly average values for wind speed, as well as the data
recovery for each month and the entire period of record.

Wind Shear

Wind shear is the change or increase in wind speed above ground level. The simple wind power
law is expressed as:

U, = UL (Zo/Z,) ¥

Where U, and U, are the wind speeds at the upper and lower levels, Z, and Z; are the upper and
lower elevations, and alpha is the wind speed power law exponent. The typical value for the
wind speed power law exponent is 0.14 (1/7 power law). Depending on terrain and surface
roughness, the value may vary between zero and greater than 0.35.

The data collected at the 30-meter level and the 50-meter level are used to determine the wind
shear at the tower. Pairs of data are matched for these two parameters when the wind speed at the
lower level is greater than or equal to 10 mph (3.5 mps) and the wind direction is between 200
degrees and 350 degrees. This condition eliminates overstating the wind shear when the wind
speed at the lowest level of the tower is calm and attempts to avoid any potential tower shadow
affects. The calculated wind speed ratio between the two levels is 1.05 which results in a
determined power law coefficient or alpha value of 0.10.

Wind Rose
A wind rose for the site is presented in Figure 6. This wind rose is based on the wind speed and
wind direction data collected at the 50-meter level of the tower. The wind rose indicates a

predominant west-northwest wind direction.

Turbulence Intensity

The turbulence intensity (T1) for the site, as calculated from the wind speed data collected at 50-
meters above ground level, is presented in Table 7. The TI data indicate the turbulence at this site
approaches 10.8% at the critical wind speed bin of 15 mps.

Peak Wind Speed — Hub Height

The fastest mile wind speed for the site (50-year return period) at 10-meters agl is estimated from
Thom as 90 miles per hour (mph). This fastest mile value is used to estimate the peak gust of
109.8 mph at 10-meters agl. Assuming a power law exponent for gusts of 0.11, the predicted
peak gust (50-yr return period) at the 80-meter hub height is 138 mph or 61.6 mps.
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Figure 1 - The Wind River Indian Reservation is located in Fremont County in north-central Wyoming
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Figure 2 — Wyoming Wind Map
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Figure 3 — Location of the Meteorological Tower at the Wind River Site
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Table 1
Wind Resource Assessment
Site Information Form
Site Name Sheldon Dome Installation Date 2/17/07
Site Number 1376 Removal Date
State Wyoming Tower Height 50-Meters
Latitude N 43 Deg 25.492’ Quad Map
Longitude W 108 Deg 59.443’ Sec/Town/Range
Elevation 6,880’ Datum WGS84
UTM
Data Logger Height Serial # Slope Offset Terminal Comment
& Sensors (agl) Location
NRG 1376
Symphonie
Max 40 49.5m 1.711 0.8 1 South
Max 40 49.5m 1.711 0.8 2 west
Max 40 40m 1.711 0.8 3 South
Max 40 40m 1.711 0.8 4 West
Max 40 30m 1.711 0.8 5 South
200P 48.5m 7 South
200P 37m South
Temp 7m
Phone Make/Model ISP

Phone Number

E-Mail Address

ESN#

E-Mail Address

Serial Number

Cell Company

Activation Date

Land Owner Site Rep
Address Address
Phone # Phone #
E-Mail E-Mail

Five anemometers — two at 49.5m; two at 40m; one at 30m; booms point as indicated in comments

Above. Wind directions point south ; oriented to true north.
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Figure 4- Monthly Average Wind Speed at the 50M Level for February 2007 to July 2008
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Figure 5 - Diurnal Wind Speed Pattern
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Table 2— Mean Hourly Wind Speeds (mph) at 30M agl

MEAN HOURLY WIND SPEEDS

WIND RIVER RESERVATION
SHELDON DOME - 30M WIND SPEED (S) (MPH)

02/01/07 - 07/31/08

Hour Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec | Mean
____________________________________________________ B

01 16.3 17.5 15.9 13.7 10.8 12.1 8.0 9.6 11.8 14.3 20.8 18.7 | 13.7
02 16.2 17.5 16.0 13.9 10.2 11.6 8.4 9.9 11.5 13.7 20.3 20.5 | 13.7
03 16.7 17.3 16.0 12.3 9.5 10.4 7.5 8.9 11.5 14.5 19.0 19.7 | 13.1
04 17.2 16.8 16.0 13.3 8.7 10.2 6.7 8.3 10.9 14.8 19.2 19.7 | 13.0
05 16.1 15.8 14.9 12.8 8.9 9.9 6.9 8.6 10.6 15.2 18.2 20.3 | 12.7
06 15.0 15.4 15.0 11.8 9.4 9.4 6.5 8.0 10.0 15.0 18.0 19.5 | 12.3
07 15.5 15.1 16.4 11.5 9.8 12.0 6.5 7.9 10.5 13.9 16.1 17.3 | 12.5
08 16.1 15.1 16.4 12.6 10.5 13.0 7.1 8.9 10.9 12.8 15.9 15.1 | 12.8
09 16.2 16.0 18.0 13.8 11.7 13.7 8.3 9.7 11.7 13.0 15.0 14.6 | 13.6
10 17.5 16.4 19.1 14.3 12.8 14.8 9.3 11.5 12.6 13.8 16.7 15.7 | 14.6
11 19.0 17.5 20.0 15.4 13.1 16.5 10.7 14.1 14.0 14.1 18.0 17.4 | 15.8
12 20.1 18.7 20.9 17.3 14.8 17.3 11.6 14.3 14.6 15.0 18.8 17.8 | 16.8
13 19.4 20.5 21.7 18.8 16.1 19.0 13.6 14.9 15.8 16.3 19.4 18.4 | 18.0
14 19.1 21.8 21.9 19.8 15.6 19.4 13.9 16.8 16.4 16.9 21.2 20.0 | 18.6
15 18.3 22.7 22.1 19.9 16.2 20.7 14.6 16.2 17.4 17.5 21.0 19.5 ] 19.0
16 17.3 22.4 22.9 20.3 17.5 20.8 14.7 16.6 18.6 16.8 19.5 19.1 | 19.2
17 17.1 20.4 21.9 20.1 17.1 20.8 13.9 16.9 17.9 15.7 19.1 18.4 | 18.6
18 14.9 20.2 19.5 18.6 16.6 20.0 14.1 16.0 15.1 15.0 19.1 18.9 | 17.6
19 15.2 19.6 17.6 16.9 14.4 18.2 14.4 14.0 14.4 14.4 18.7 18.7 | 16.5
20 15.6 19.8 17.7 15.4 12.6 16.6 13.5 13.2 14.3 14.8 19.7 17.7 | 15.8
21 16.1 18.7 16.9 14.7 12.8 14.4 12.1 12.8 14.2 14.4 21.1 19.5 | 15.4
22 15.6 17.9 17.0 14.8 11.1 13.8 10.2 11.3 13.5 15.3 20.0 21.1 | 14.8
23 15.9 18.0 16.0 13.7 10.4 14.1 9.3 10.6 12.9 15.6 19.6 20.4 | 14.3
24 16.3 17.6 15.2 13.2 10.4 13.2 8.6 9.9 12.7 15.1 19.5 19.6 | 13.9

____________________________________________________ 4+ ——
Mean 16.8 18.3 18.1 15.4 12.5 15.1 10.4 12.0 13.5 14.9 18.9 18.6 | 15.2

Good Hours
720 972 1488 1387 1488 1440 1141 744 720 744 720 744

Missing Hours
24 396 0 53 0 0 347 0 0 0 0 0

12,308 Hours of Good Data 820 Hours Missing 93.8% Data Recovery
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Table 4 — Mean Hourly Wind Speed (mph) at 40M agl

MEAN HOURLY WIND SPEEDS

WIND RIVER RESERVATION
SHELDON DOME - 40M WIND SPEED (W) (MPH)

02/01/07 - 07/31/08

Hour Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec | Mean
____________________________________________________ 4 ———

01 16.7 18.0 16.2 14.0 11.2 12.5 8.0 9.6 12.2 14.8 21.2 19.0 | 14.1
02 16.5 18.0 16.4 14.1 10.5 12.1 8.5 9.8 11.8 14.3 20.9 20.8 | 14.0
03 17.0 17.8 16.4 12.5 9.7 10.7 7.4 8.8 11.7 15.0 19.6 19.9 | 13.4
04 17.3 17.2 16.3 13.5 8.8 10.5 6.4 8.2 11.1 15.5 19.7 20.1 | 13.2
05 16.4 16.2 15.4 13.0 9.2 10.0 6.8 8.6 10.8 15.8 18.8 20.6 | 12.9
06 15.2 15.8 15.3 11.9 9.7 9.5 6.3 7.8 10.1 15.7 18.6 19.9 | 12.5
07 15.6 15.4 16.6 11.3 9.9 11.9 6.0 7.5 10.6 14.4 16.7 17.4 | 12.5
08 16.2 15.3 16.4 12.2 10.4 12.8 6.5 8.4 10.7 13.1 16.3 15.1 | 12.7
09 16.2 16.0 17.9 13.6 11.7 13.6 7.8 9.3 11.4 13.2 15.2 14.8 | 13.4
10 17.5 16.2 18.9 14.1 12.9 14.8 8.9 11.2 12.5 14.2 16.6 15.8 | 14.5
11 18.7 17.2 19.8 15.2 13.1 16.5 10.4 14.0 13.9 14.2 17.9 17.4 | 15.7
12 19.8 18.5 20.7 17.1 14.8 17.4 11.3 14.2 14.5 15.1 18.8 17.8 | 16.7
13 19.1 20.6 21.6 18.6 16.2 19.0 13.4 14.7 15.7 16.3 19.5 18.3 | 17.9
14 18.8 21.6 21.8 19.5 15.7 19.4 13.7 16.7 16.3 17.0 21.3 19.9 | 18.5
15 18.2 22.6 22.1 19.7 16.3 20.7 14.4 16.1 17.3 17.7 21.1 19.7 | 19.0
16 17.4 22.5 22.8 20.2 17.7 20.8 14.6 16.5 18.6 17.1 19.9 19.3 | 19.2
17 17.2 20.6 22.0 20.2 17.2 20.9 13.8 16.8 18.0 16.2 19.6 18.6 | 18.7
18 15.3 20.4 19.9 18.8 16.9 20.2 14.1 16.1 15.3 15.6 19.6 19.2 | 17.9
19 15.5 20.0 18.0 17.3 14.9 18.7 14.7 14.3 14.9 15.0 19.1 19.2 | 16.9
20 15.8 20.3 18.1 15.7 13.1 17.3 13.9 13.6 14.9 15.5 20.2 18.0 | 16.3
21 16.3 19.1 17.4 15.1 13.4 15.0 12.5 13.0 14.6 15.0 21.7 19.9 | 15.8
22 15.8 18.3 17.3 15.1 11.6 14.3 10.4 11.5 14.0 16.0 20.6 21.5 | 15.2
23 16.1 18.4 16.3 14.0 10.8 14.6 9.4 10.7 13.4 16.1 20.1 20.7 | 14.7
24 16.7 18.1 15.5 13.5 10.8 13.6 8.6 10.0 13.0 15.6 19.8 19.9 | 14.2

____________________________________________________ +
Mean 16.9 18.5 18.3 15.4 12.8 15.3 10.3 12.0 13.6 15.4 19.3 18.9 | 15.4

Good Hours
720 972 1488 1387 1488 1440 1141 744 720 744 720 744

Missing Hours
24 396 0O 53 0 0 347 0 0 0 0 0

12,308 Hours of Good Data 820 Hours Missing 93.8% Data Recovery
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Table 5 — Mean Hourly Wind Speed (mph) at 49.5M agl

MEAN HOURLY WIND SPEEDS

WIND RIVER RESERVATION
SHELDON DOME - 49.5M WIND SPEED (S) (MPH)

02/01/07 - 07/31/08

Hour Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec | Mean
____________________________________________________ 4 ———

01 17.2 18.7 16.9 14.5 11.3 12.9 8.4 10.2 12.6 15.3 21.7 19.6 | 14.5
02 17.1 18.8 17.0 14.6 10.7 12.3 8.8 10.2 12.1 14.9 21.5 21.6 | 14.5
03 17.6 18.6 17.1 12.9 10.0 11.1 7.8 9.1 12.0 15.6 20.1 20.7 | 13.9
04 17.8 17.9 17.0 14.0 9.1 10.8 6.8 8.7 11.4 16.3 20.3 20.7 | 13.7
05 16.9 16.7 16.1 13.5 9.4 10.2 7.1 9.1 11.2 16.5 19.4 21.3 | 13.4
06 15.6 16.4 16.1 12.3 9.8 9.7 6.7 8.3 10.4 16.3 19.3 20.4 | 12.9
07 15.8 15.9 17.2 11.6 10.0 12.0 6.4 7.9 10.9 15.0 17.2 17.8 | 12.9
08 16.7 15.9 17.0 12.5 10.5 12.9 6.8 8.7 11.0 13.7 16.8 15.6 | 13.0
09 16.7 16.5 18.4 13.9 11.7 13.7 8.1 9.6 11.6 13.7 15.4 15.3 | 13.7
10 17.8 16.7 19.4 14.4 12.8 14.9 9.2 11.5 12.7 14.2 16.9 16.3 | 14.7
11 19.0 17.6 20.2 15.5 13.0 16.6 10.7 14.2 14.0 14.2 18.3 17.8 | 15.9
12 20.1 19.0 21.2 17.3 14.7 17.2 11.5 14.3 14.6 15.2 19.2 18.2 | 16.9
13 19.3 21.2 22.1 18.9 16.0 18.9 13.5 14.8 15.8 16.5 19.9 18.6 | 18.1
14 19.1 22.2 22.3 19.8 15.6 19.4 13.9 16.7 16.3 17.1 21.7 20.4 | 18.7
15 18.6 23.3 22.6 19.9 16.2 20.7 14.6 16.1 17.2 17.8 21.5 20.2 | 19.2
16 17.8 23.1 23.4 20.5 17.5 20.8 14.7 16.5 18.6 17.2 20.4 19.9 | 19.4
17 17.6 21.2 22.7 20.5 17.1 20.9 14.0 17.0 18.0 16.5 20.3 19.2 | 19.0
18 15.8 21.2 20.7 19.1 16.8 20.1 14.4 16.4 15.7 15.8 20.1 19.8 | 18.2
19 15.9 20.8 18.7 17.8 15.0 18.8 14.9 14.7 15.2 15.2 19.6 19.8 | 17.3
20 16.2 21.1 18.8 16.2 13.2 17.5 14.2 14.0 15.3 15.9 20.8 18.6 | 16.7
21 16.6 19.8 18.2 15.5 13.5 15.2 12.7 13.4 14.9 15.3 22.4 20.6 | 16.3
22 16.1 18.9 18.1 15.4 11.5 14.6 10.8 12.0 14.3 16.4 21.4 22.4 | 15.6
23 16.6 19.1 17.0 14.4 10.9 14.8 9.7 11.1 13.8 16.4 20.9 21.4 | 15.1
24 17.2 18.8 16.2 13.9 11.0 13.9 9.1 10.6 13.3 15.9 20.4 20.6 | 14.6

____________________________________________________ + ———_
Mean 17.3 19.2 18.9 15.8 12.8 15.4 10.6 12.3 13.9 15.7 19.8 19.4 | 15.8

Good Hours
720 972 1488 1387 1488 1440 1141 744 720 744 720 744

Missing Hours
24 396 0 53 0 0 347 0 0 0 0 0

12,308 Hours of Good Data 820 Hours Missing 93.8% Data Recovery
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Table 6 — Mean Hourly Wind Speed at 49.5M agl

MEAN HOURLY WIND SPEEDS

WIND RIVER RESERVATION
SHELDON DOME - 49.5M WIND SPEED (W) (MPH)

02/01/07 - 07/31/08

Hour Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec | Mean
____________________________________________________ 4 ———

01 17.6 18.8 17.0 14.7 11.5 13.2 8.5 10.2 12.8 15.3 21.8 19.8 | 14.7
02 17.5 18.9 17.1 14.8 10.9 12.6 9.0 10.3 12.4 14.7 21.6 21.7 | 14.7
03 18.0 18.7 17.1 13.1 10.2 11.3 7.9 9.3 12.3 15.5 20.2 20.8 | 14.0
04 18.2 18.0 17.1 14.1 9.3 11.0 7.0 8.8 11.6 16.1 20.4 20.8 | 13.8
05 17.3 16.9 16.2 13.6 9.6 10.4 7.2 9.2 11.3 16.4 19.5 21.4 | 13.5
06 16.1 16.5 16.1 12.5 10.0 9.9 6.8 8.3 10.6 16.1 19.3 20.5 | 13.1
07 16.3 16.1 17.3 11.7 10.1 12.2 6.4 8.0 11.0 14.8 17.3 18.0 | 13.0
08 17.1 16.1 17.0 12.6 10.5 13.1 6.8 8.7 11.0 13.4 16.9 15.8 | 13.1
09 17.0 16.6 18.4 13.9 11.8 13.9 8.1 9.6 11.6 13.4 15.6 15.5 | 13.8
10 18.2 16.7 19.4 14.3 13.0 15.1 9.2 11.4 12.7 14.3 16.9 16.6 | 14.8
11 19.4 17.6 20.2 15.5 13.2 16.8 10.7 14.2 14.1 14.3 18.2 18.0 | 16.0
12 20.5 18.9 21.2 17.4 14.9 17.6 11.7 14.5 14.8 15.2 19.1 18.3 | 17.0
13 19.7 21.1 22.1 18.9 16.3 19.4 13.7 15.0 16.0 16.5 19.9 18.7 | 18.3
14 19.5 22.2 22.2 19.8 15.8 19.7 14.1 17.0 16.6 17.2 21.6 20.5 | 18.9
15 19.0 23.2 22.5 20.0 16.4 21.1 14.8 16.4 17.6 17.9 21.5 20.4 | 19.3
16 18.2 23.1 23.3 20.5 17.8 21.2 15.1 16.8 18.9 17.4 20.5 20.1 | 19.6
17 18.0 21.2 22.7 20.5 17.4 21.3 14.2 17.2 18.4 16.6 20.3 19.4 | 19.2
18 16.3 21.2 20.7 19.3 17.1 20.6 14.6 16.7 15.9 16.0 20.3 20.0 | 18.4
19 16.4 20.9 18.8 18.1 15.3 19.3 15.2 15.0 15.6 15.4 19.8 19.9 | 17.5
20 16.7 21.2 18.9 16.5 13.5 18.1 14.7 14.2 15.6 16.0 20.9 18.8 | 17.0
21 17.1 19.9 18.2 15.7 13.7 15.8 13.2 13.6 15.2 15.4 22.5 20.8 | 16.5
22 16.6 19.1 18.1 15.7 11.9 15.1 11.0 12.2 14.6 16.5 21.5 22.5 | 15.9
23 16.9 19.2 17.1 14.6 11.1 15.3 10.0 11.3 14.1 16.5 20.9 21.5 | 15.3
24 17.6 18.9 16.3 14.1 11.2 14.2 9.2 10.7 13.6 15.9 20.5 20.8 | 14.8

____________________________________________________ + ———_
Mean 17.7 19.2 19.0 15.9 13.0 15.8 10.8 12.4 14.1 15.7 19.9 19.6 | 15.9

Good Hours
720 972 1488 1387 1488 1440 1141 744 720 744 720 744

Missing Hours
24 396 0 53 0 0 347 0 0 0 0 0

12,308 Hours of Good Data 820 Hours Missing 93.8% Data Recovery
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Figure 6 — Wind Rose for the Wind River Indian Reservation

Joint Frequency Distribution
Wind River Indian Reservation
50M Level Feb 2007 - July 2008

N

27.87

———— il

01 35 69 115 184 242

Wind Speed ( Miles Per Hour)

Calms excluded.

Rings drawn at 10% intervals.

Wind flow is FROM the directions shown.
185 observations were missing.

PERCENT OCCURRENCE: Wind Speed ( Miles Per Hour)
LOWER BOUND OF CATEGORY
N 042 099 098 088 029 028
NNE 044 102 117 141 075 034
NE 058 1.60 159 082 012 001
ENE 057 131 152 041 007 0.0
E 050 1.26 154 071 006 001
ESE 043 1.23 2,07 118  0.03  0.00
SE 039 119 1.90 115 006 001
SSE 040 094 145 083 004 0.00
TOTAL OBS =12151 MISSING OBS = 185

PERCENT OCCURRENCE: Wind Speed ( Miles Per Hour)
LOWER BOUND OF CATEGORY
S 044 1.00 129 080 007 0.2
SSW 048 129 098 069 021  0.09
SW 053 0.92 113 081 031 038
WSW 035 093 144 109 0.60 044
w 0.41 112 1.86 212 1.46 2.24
WNW 035 073 137 394 533 1614
NW 036 0.75 1.00 218 208 291
NNW 038 061 069 053 012 012
CALMOBS= 0

]
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Table 7- Turbulence Intensity

WIND RIVER RESERVATION
SHELDON DOME - 49.5M WIND SPEED (W)

02/17/07 to 07/17/08

Wind Speed Frequency and Concurrent TI

Wind Frequency of Mean
Speed Occurrence Turbulence
(mps) Hrs % Intensity
0-2 1975 16.3 0.306
3 1537 12.6 0.202
4 1329 10.9 0.175
5 1156 9.5 0.158
6 841 6.9 0.154
7 648 5.3 0.142
8 608 5.0 0.129
9 545 4.5 0.125
10 539 4.4 0.120
11 512 4.2 0.116
12 435 3.6 0.117
13 441 3.6 0.114
14 384 3.2 0.110
15 351 2.9 0.108
16 260 2.1 0.106
17 184 1.5 0.103
18 141 1.2 0.106
19 93 .8 0.100
20 83 .7 0.105
21 36 -3 0.099
22 26 .2 0.094
23 12 .1 0.092
24 6 .0 0.092
25 6 .0 0.101
27 1 .0 0.087
28 2 .0 0.096
30 1 .0 0.078
Total Hrs 12152 12152
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Hub Height Wind Speeds

Hub height wind speeds at 50-meters, 65-meters, 75-meters, and 80-meters are presented in
Table 8. The wind speeds at 50-meters, 65-meters, 75-meters, and 80-meters are based on the 50-
meter wind speed adjusted to a higher level using a wind speed power law exponent of 0.10.

Table 8 — Mean Annual Wind Speeds at the Wind River Indian Reservation for
50-meters, 65-meters, 75-meters, and 80-meters agl

Average
Site Height Shear Wind Speed
(Meters) (mph)
Tower 50 | - 15.9
Tower 65 0.10 16.3
Tower 75 0.10 16.6
Tower 80 0.10 16.7

Turbine Selection

The four turbines proposed for analysis are the GE 1.5MW (77-m), Gamesa G87, Vestas V-90,
and the Dewind 2.0. The potential peak wind speed in excess of 52.5 mps may limit this site to
only IEC Class 1 wind turbines. The air density of the site, based on the annual average air
temperature and elevation, is 0.98kg/m**3.

Theoretical Energy Output and Capacity Factor

The single turbine theoretical energy output (gross and net) and the single turbine gross and net
capacity factors are presented in Table 9. A loss factor of 8% (i.e. 8% losses for availability,
turbulence, line loss, blade contamination) is used to determine a net energy output and the net
turbine capacity factor. The theoretical energy calculations are presented in Tables 10 through13.
The wind speed frequency distribution for 30-meters above ground level (agl), 50-meters agl,
and 80-meters agl is presented in Table 14.

Table 9 — Theoretical Energy Projections

Gross Net
Hub Gross Capacity Net Capacity
Turbine Rating Height Output Factor Output Factor
(kw) (m) (kWh)

GE 1.5 1500 80 4,602,136 35.02% 4,233,965 32.22%
Gamesa G87 2000 80 6,069,918 34.65% 5,584,324 31.87%
Vestas V90 3000 80 7,602,427 28.93% 6,994,233 26.61%
DeWind 2000 80 5,526,912 31.55% 5,084,759 29.02%

11
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Site:
Hub
Height:
Turbine:
Density:

wind

Speed
Bin

(mps)

O©oo~NOoOOh~wWDNPRELO

I
()

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

Table 10- Theoretical Energy Output Calculation for the GE 1.5MW

Wind River

80-Meters
GE 77
0.98kg/m**3

Frequency
of
Occurrence

0.30%
5.50%
8.60%
12.00%
10.80%
9.20%
7.50%
5.50%
5.00%
4.20%
4.30%
4.30%
3.60%
3.70%
3.20%
3.20%
2.50%
1.80%
1.50%
1.20%
0.70%
0.70%
0.30%
0.20%
0.20%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

Number
of
Hours

26
482
753

1,051
946
806
657
482
438
368
377
377
315
324
280
280
219
158
131
105

61

61

26

18

18

OO OO OoOo

8760

Power
Curve
(kw)

0.0

0.0

0.0

0.0
27.0
97.0
192.0
325.0
503.0
734.0
1001.0
1227.0
1379.0
1441.0
1500.0
1500.0
1500.0
1500.0
1500.0
1500.0
1500.0
1500.0
1500.0
0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

Total kWh =

Gross Capacity Factor =
Net Capacity Factor @8%
Losses =

Energy

(kKWh)

o O oo

25,544

78,174
126,144
156,585
220,314
270,053
377,057
462,186
434,881
467,057
420,480
420,480
328,500
236,520
197,100
157,680

91,980

91,980

39,420

oNeoNeolololNolNelNo

4,602,136
35.02%

32.22%
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Site:
Hub
Height:
Turbine:
Density:

wind

Speed
Bin

(mps)

O©oOoO~NOULS, WNEFEO

el
= O

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

Table 11 - Theoretical Energy Output Calculation for the Gamesa G87

Wind River

80-Meters
Gamesa
0.98kg/m**3

Frequency
of
Occurrence

0.30%
5.50%
8.60%
12.00%
10.80%
9.20%
7.50%
5.50%
5.00%
4.20%
4.30%
4.30%
3.60%
3.70%
3.20%
3.20%
2.50%
1.80%
1.50%
1.20%
0.70%
0.70%
0.30%
0.20%
0.20%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

Number
of
Hours

26
482
753

1,051
946
806
657
482
438
368
377
377
315
324
280
280
219
158
131
105

61

61

26

18

18

OO OO oOoOo

8760

Power
Curve
(kw)

0.0

0.0

0.0

0.0
57.7
137.1
258.9
429.2
651.6
918.3
1212.8
1513.2
1761.3
1907.2
1970.2
1991.5
1997.7
1999.5
1999.8
2000.0
2000.0
2000.0
2000.0
2000.0
2000.0
2000.0
0

O O oo

Total kWh =

Gross Capacity Factor =
Net Capacity Factor @8%
Losses =

Energy

(KWh)

o O oo

54,589
110,492
170,097
206,789
285,401
337,861
456,838
569,992
555,444
618,162
552,286
558,257
437,496
315,281
262,774
210,240
122,640
122,640

52,560

35,040

35,040

O OO oOoOo

6,069,918
34.65%

31.87%
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Site:
Hub
Height:
Turbine:
Density:

Wind
Speed
Bin
(mps)

O© O ~NOOULS~WNEO

[l
(I )

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

Table 12 - Theoretical Energy Output Calculation for the Vestas V90

Wind River

80-Meters
Vestas
0.98kg/m**3

Frequency
of
Occurrence

0.30%
5.50%
8.60%
12.00%
10.80%
9.20%
7.50%
5.50%
5.00%
4.20%
4.30%
4.30%
3.60%
3.70%
3.20%
3.20%
2.50%
1.80%
1.50%
1.20%
0.70%
0.70%
0.30%
0.20%
0.20%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

Number
of
Hours

26
482
753

1,051
946
806
657
482
438
368
377
377
315
324
280
280
219
158
131
105

61

61

26

18

18

OO OO0OOoOo

8760

Power
Curve
(kw)

0.0

0.0

0.0

0.0
53.0
142.0
281.0
466.0
714.0
1027.0
1330.0
1656.0
1963.0
2258.0
2539.0
2778.0
2925.0
2983.0
2997.0
3000.0
3000.0
3000.0
3000.0
3000.0
3000.0
3000.0
0

o O oo

Total kWh =

Gross Capacity Factor =
Net Capacity Factor @8%
Losses =

Energy

(KWh)

O O oo

50,142
114,441
184,617
224,519
312,732
377,854
500,984
623,782
619,052
731,863
711,732
778,729
640,575
470,359
393,806
315,360
183,960
183,960

78,840

52,560

52,560

OO OO0OOoOo

7,602,427
28.93%

26.61%
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Site:
Hub
Height:
Turbine:
Density:

Wind
Speed
Bin
(mps)

O© O ~NOOULS~WNEO

[l
(I o)

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

Table 13 - Theoretical Energy Output Calculation for the DeWind 2.0MW

Wind River

80-Meters
Dewind
0.98kg/m**3

Frequency
of
Occurrence

0.30%
5.50%
8.60%
12.00%
10.80%
9.20%
7.50%
5.50%
5.00%
4.20%
4.30%
4.30%
3.60%
3.70%
3.20%
3.20%
2.50%
1.80%
1.50%
1.20%
0.70%
0.70%
0.30%
0.20%
0.20%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

Number
of
Hours

26
482
753

1,051
946
806
657
482
438
368
377
377
315
324
280
280
219
158
131
105

61

61

26

18

18

O OO OOoOOo

8760

Power
Curve
(kw)

0.0

0.0

0.0

0.0

0.0
32.5
174.0
344.0
548.5
785.5
1045.0
1326.5
1612.0
1825.5
19435
1994.0
2000.0
2000.0
2000.0
2000.0
2000.0
2000.0
2000.0
2000.0
2000.0
2000.0
0

O O oo

Total kWh =

Gross Capacity Factor =
Net Capacity Factor @8%
Losses =

Energy

(KWh)

O OO oo

26,192
114,318
165,739
240,243
289,001
393,631
499,666
508,360
591,681
544,802
558,958
438,000
315,360
262,800
210,240
122,640
122,640

52,560

35,040

35,040

OO OO0OOoOo

5,526,912
31.55%

29.02%

15



Wind River Indian Reservation
Wind Resource Assessment Report

September, 2008
Table 14 — Wind Speed Frequency Distributions (Number of Hours)
at 30-Meters, 50-Meters, and 80-Meters Above Ground Level
Wind
Percent Number of
Speed Occurrence Hours
Bin 30-Meters 50-Meters 80-Meters 30-Meters 50-Meters 80-Meters
(mps)
0 0.80% 1.10% 0.30% 70 96 26
1 5.70% 6.60% 5.50% 499 578 482
2 10.50% 10.50% 8.60% 920 920 753
3 13.60% 12.40% 12.00% 1191 1086 1,051
4 11.40% 10.90% 10.80% 999 955 946
5 9.60% 9.40% 9.20% 841 823 806
6 7.20% 6.60% 7.50% 631 578 657
7 5.60% 5.40% 5.50% 491 473 482
8 4.70% 4.90% 5.00% 412 429 438
9 4.60% 4.80% 4.20% 403 420 368
10 4.10% 4.20% 4.30% 359 368 377
11 3.70% 3.90% 4.30% 324 342 377
12 3.70% 3.90% 3.60% 324 342 315
13 3.50% 3.50% 3.70% 307 307 324
14 3.20% 3.40% 3.20% 280 298 280
15 2.30% 2.50% 3.20% 201 219 280
16 1.90% 1.90% 2.50% 166 166 219
17 1.40% 1.40% 1.80% 123 123 158
18 0.90% 1.00% 1.50% 79 88 131
19 0.70% 0.80% 1.20% 61 70 105
20 0.40% 0.40% 0.70% 35 35 61
21 0.30% 0.30% 0.70% 26 26 61
22 0.10% 0.10% 0.30% 9 9 26
23 0.10% 0.10% 0.20% 9 9 18
24 0.00% 0.00% 0.20% 0 0 18
25 0.00% 0.00% 0.00% 0 0 0
26 0.00% 0.00% 0.00% 0 0 0
27 0.00% 0.00% 0.00% 0 0 0
28 0.00% 0.00% 0.00% 0 0 0
29 0.00% 0.00% 0.00% 0 0 0
30 0.00% 0.00% 0.00% 0 0 0
100% 100% 100% 8760 8760 8760
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MEAN HOURLY WIND SPEEDS

WIND RIVER RESERVATION
SHELDON DOME - 30M WIND SPEED (S) (MPH)

02/01/07 - 12/31/07

Aug Sep Oct Nov Dec | Mean
____________________________________________________ 4 ———

PRRPRRERRRERRERRR

OCOFRPNWRARIOOOOORADMIAPFPLOOKDWNOWOOWOWWWO
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I
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|
I
I
I
I
|
|
|
|
|
16.3 19.4 18.4 | 17.2
|
|
|
|
|
|
|
|
|
I
|

14.3 20.8 18.7 13.2
13.7 20.3 20.5 13.3
14.5 19.0 19.7 12.7
14.8 19.2 19.7 12.7
15.2 18.2 20.3 12.5
15.0 18.0 19.5 12.2
13.9 16.1 17.3 12.0
12.8 15.9 15.1 12.1
13.0 15.0 14.6 12.8
13.8 16.7 15.7 13.8
14.1 18.0 17.4 14.9
15.0 18.8 17.8 16.0

16.9 21.2 20.0 17.9
17.5 21.0 19.5 18.2
16.8 19.5 19.1 18.6
15.7 19.1 18.4 18.1
15.0 19.1 18.9 17.3
14.4 18.7 18.7 16.2
14.8 19.7 17.7 15.8
14.4 21.1 19.5 15.3
15.3 20.0 21.1 14.9
15.6 19.6 20.4 14.4
15.1 19.5 19.6 13.6

____________________________________________________ + ————

Hour Jan Feb Mar Apr May Jun Jul
01 17.4 16.5 12.1 9.5 10.1 7.2
02 17.3 16.6 12.5 9.2 10.0 7.6
03 15.6 16.7 11.1 8.9 9.1 7.0
04 13.4 17.2 12.5 8.3 9.5 6.1
05 13.0 16.4 12.5 8.0 9.4 6.0
06 11.5 16.8 11.5 8.2 8.9 5.9
07 13.0 17.3 11.8 8.4 10.4 5.8
08 13.0 16.2 13.4 9.4 11.6 6.5
09 14.1 17.4 15.0 11.5 12.3 7.7
10 14.0 18.6 14.9 13.0 13.6 8.1
11 15.4 19.0 16.0 12.6 14.6 9.4
12 20.4 20.3 17.2 14.7 15.0 10.4
13 22.3 20.9 18.0 17.0 16.4 12.5
14 26.1 20.8 18.7 15.7 16.3 12.8
15 25.9 21.7 18.5 16.2 18.4 12.9
16 27.1 22.7 19.0 17.8 19.2 13.2
17 27.8 21.6 17.8 17.4 20.3 12.6
18 26.5 19.1 17.4 16.9 19.8 12.5
19 26.7 16.6 15.8 14.3 17.4 13.5
20 25.6 17.7 14.1 12.3 16.9 13.2
21 22.7 16.9 12.7 11.8 15.0 12.0
22 19.7 17.2 13.3 10.5 14.4 10.5
23 19.9 16.3 13.0 9.1 14.6 9.5
24 19.3 15.5 12.3 8.9 12.4 8.0

Mean 19.7 18.2 14.6 12.1 14.0 9.6

Good Hours

276 744 667 744 720 744

Missing Hours

396 0 53 0 0 0
7,567 Hours of Good Data 449 Hours

Missing

14.9 18.9 18.6 | 14.8

94 _4% Data Recovery




MEAN HOURLY WIND SPEEDS

WIND RIVER RESERVATION
SHELDON DOME - 30M WIND SPEED (S) (MPH)

Hour Jan Feb Mar Apr

01/01/08

- 07/31/08

Aug Sep Oct Nov Dec

'_\

A

6]
N~NOO0OTWWEk,r Ooo~N~N00~NWw©o
OO UINOURANNOOONOIOOW

N
'_\
o
RPRrRRRERRR

Mean 16.8 17.7 18.1 16.1

Good Hours
720 696 744 720

Missing Hours
24 0 0 0

4,741 Hours of Good Data

720 397

0 347

371 Hours Missing

Mean
14.6
14.4
13.7
13.4
12.8
12.5
13.3
13.9
14.8
15.7
17.1
18.2
19.3
19.8
20.2
20.1
19.3
18.0
16.9
15.9
15.4
14.6
14.2
14.3

15.9

92.7% Data Recovery




MEAN HOURLY WIND SPEEDS

WIND RIVER RESERVATION
SHELDON DOME - 40M WIND SPEED (S) (MPH)

02/01/07 - 12/31/07

Aug Sep Oct Nov Dec | Mean

Feb Mar Apr May Jun Jul

Jan

Hour
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20.4 18.5 14.9 12.3 14.3 9.6 12.2 13.8 15.3 19.4 19.0 | 15.1

Mean

Good Hours

276 744 667 744 720 744 744 720 744 720 744

Hours

issing

M

53

0

396

94 ._.4% Data Recovery
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MEAN HOURLY WIND SPEEDS

WIND RIVER RESERVATION
SHELDON DOME - 40M WIND SPEED (S) (MPH)

Hour Jan Feb Mar Apr

01/01/08

- 07/31/08

Aug Sep Oct Nov Dec

e
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Mean 17.1 18.0 18.3 16.3

Good Hours
720 696 744 720

Missing Hours
24 0 0] 0

4,741 Hours of Good Data

720 397

0 347

371 Hours Missing

Mean
15.0
14.8
14.1
13.7
13.1
12.7
13.4
13.9
14.8
15.8
17.1
18.2
19.4
19.9
20.4
20.3
19.5
18.4
17.4
16.3
15.8
15.0
14.6
14.7

16.2

92.7% Data Recovery
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MEAN HOURLY WIND SPEEDS

WIND RIVER RESERVATION
SHELDON DOME - 40M WIND SPEED (W) (MPH)

02/01/07 - 12/31/07

Aug Sep Oct Nov Dec | Mean

Feb Mar Apr May Jun Jul
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20.1 18.4 14.7 12.2 14.1 9.5 12.0 13.6 15.4 19.3 18.9 | 15.0

Mean

Good Hours

276 744 667 744 720 744 744 720 744 720 744

Hours

issing

M

53

0

396

94 ._.4% Data Recovery

issing

449 Hours M

7,567 Hours of Good Data




MEAN HOURLY WIND SPEEDS

WIND RIVER RESERVATION
SHELDON DOME - 40M WIND SPEED (W) (MPH)

Hour Jan Feb Mar Apr

01/01/08

- 07/31/08

Aug Sep Oct Nov Dec

N
N
N
RPRRRRERRRRRRRR
OQOONMINONNUIUTWWRONNN00N0O ©

ONO0OWONWWONOWUINONOONWOAOA~AWO N

Mean 16.9 17.9 18.2 16.1

Good Hours
720 696 744 720

Missing Hours
24 0 0] 0

4,741 Hours of Good Data

720 397

0 347

371 Hours Missing

Mean
15.0
14.7
14.0
13.7
13.1
12.7
13.3
13.8
14.6
15.6
16.9
18.1
19.2
19.7
20.2
20.1
19.3
18.3
17.3
16.3
15.8
14.9
14.6
14.7

16.1

92.7% Data Recovery




MEAN HOURLY WIND SPEEDS

WIND RIVER RESERVATION
SHELDON DOME - 49.5M WIND SPEED (S) (MPH)

02/01/07 - 12/31/07

Hour Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec | Mean
____________________________________________________ B

01 18.9 17.7 12.9 9.9 10.6 7.6 10.2 12.6 15.3 21.7 19.6 | 14.0
02 19.0 17.8 13.3 9.6 10.6 8.0 10.2 12.1 14.9 21.5 21.6 | 14.1
03 17.1 17.8 11.8 9.5 9.5 7.2 9.1 12.0 15.6 20.1 20.7 | 13.5
04 14.7 18.3 13.1 8.8 10.0 6.2 8.7 11.4 16.3 20.3 20.7 | 13.4
05 14.1 17.7 13.0 8.6 9.6 6.1 9.1 11.2 16.5 19.4 21.3 | 13.3
06 12.518.1 11.9 8.6 9.2 6.1 8.3 10.4 16.3 19.3 20.4 | 12.8
07 13.9 18.3 12.0 8.4 10.3 5.7 7.9 10.9 15.0 17.2 17.8 | 12.4
08 13.9 17.0 13.4 9.3 11.4 6.2 8.7 11.0 13.7 16.8 15.6 | 12.3
09 14.5 17.8 15.1 11.4 12.2 7.5 9.6 11.6 13.7 15.4 15.3 | 13.0
10 14.2 18.9 15.0 13.0 13.5 8.0 11.5 12.7 14.2 16.9 16.3 | 14.0
11 15.8 19.3 16.2 12.6 14.6 9.3 14.2 14.0 14.2 18.3 17.8 | 15.1
12 20.8 20.7 17.4 14.6 14.8 10.3 14.3 14.6 15.2 19.2 18.2 | 16.1
13 23.9 21.3 18.2 17.0 16.1 12.4 14.8 15.8 16.5 19.9 18.6 | 17.3
14 26.9 21.2 18.8 15.8 16.1 12.8 16.7 16.3 17.1 21.7 20.4 | 18.0
15 26.8 22.2 18.6 16.2 18.3 12.9 16.1 17.2 17.8 21.5 20.2 | 18.4
16 28.2 23.4 19.2 17.9 19.1 13.2 16.5 18.6 17.2 20.4 19.9 | 18.9
17 29.4 22.5 18.2 17.4 20.2 12.6 17.0 18.0 16.5 20.3 19.2 | 18.6
18 28.3 20.5 18.0 17.1 19.9 12.8 16.4 15.7 15.8 20.1 19.8 | 18.0
19 28.9 17.9 16.8 14.8 17.9 13.9 14.7 15.2 15.2 19.6 19.8 | 17.0
20 27.8 19.1 15.1 13.0 18.0 13.8 14.0 15.3 15.9 20.8 18.6 | 16.8
21 24.8 18.5 13.6 12.6 15.8 12.6 13.4 14.9 15.3 22.4 20.6 | 16.3
22 21.5 18.6 14.0 11.0 15.3 11.0 12.0 14.3 16.4 21.4 22.4 | 15.9
23 21.5 17.6 13.7 9.6 15.4 9.8 11.1 13.8 16.4 20.9 21.4 | 15.2
24 21.0 16.6 12.9 9.4 13.1 8.4 10.6 13.3 15.9 20.4 20.6 | 14.4
____________________________________________________ 4+ ———
Mean 21.0 19.1 15.1 12.3 14.2 9.8 12.3 13.9 15.7 19.8 19.4 | 15.4
Good Hours
276 744 667 744 720 744 744 720 744 720 744
Missing Hours
396 0 53 0 0 0 0 0 0 0 0
7,567 Hours of Good Data 449 Hours Missing 94 _4% Data Recovery




MEAN HOURLY WIND SPEEDS

WIND RIVER RESERVATION
SHELDON DOME - 49.5M WIND SPEED (S) (MPH)

01/01/08

Hour Jan Feb Mar Apr May

Jun Jul

- 07/31/08

Aug Sep Oct Nov Dec

=

o1

N
NONNOUWWRONNN0ONWO
DUTOWOOORFRARLROOOOOONMO

N

N

o
RPRRRRRRERRR

Mean 17.3 18.4 18.8 16.4 13.3

Good Hours
720 696 744 720 744

Missing Hours
24 0] 0 0 0

4,741 Hours of Good Data

720 397

0 347

371 Hours Missing

Mean
15.4
15.2
14.5
14.1
13.5
13.1
13.6
14.1
14.9
15.9
17.1
18.2
19.4
19.9
20.4
20.3
19.6
18.6
17.7
16.7
16.2
15.3
14.9
15.0

16.4

92.7% Data Recovery




Hour Jan Feb Mar

MEAN HOURLY WIND SPEEDS

WIND RIVER RESERVATION
SHELDON DOME - 49.5M WIND SPEED (W) (MPH)

Oct Nov Dec | Mean

____________________________________________________ + ———

15.3 21.8 19.8 14.0
14.7 21.6 21.7 14.2
15.5 20.2 20.8 13.5
16.1 20.4 20.8 13.4
16.4 19.5 21.4 13.3
16.1 19.3 20.5 12.9
14.8 17.3 18.0 12.4
13.4 16.9 15.8 12.3
13.4 15.6 15.5 13.0
14.3 16.9 16.6 14.0
14.3 18.2 18.0 15.1
15.2 19.1 18.3 16.1

17.2 21.6 20.5 18.1
17.9 21.5 20.4 18.5
17.4 20.5 20.1 19.0
16.6 20.3 19.4 18.7
16.0 20.3 20.0 18.2
15.4 19.8 19.9 17.2
16.0 20.9 18.8 16.9
15.4 22.5 20.8 16.5
16.5 21.5 22.5 16.0
16.5 20.9 21.5 15.3
15.9 20.5 20.8 14.5

|
I
I
I
I
I
I
I
|
I
I
I
16.5 19.9 18.7 | 17.4
|
|
|
|
|
|
|
|
|
I
I

____________________________________________________ 4

01 18.7 17.6
02 18.8 17.7
03 16.9 17.7
04 14.6 18.2
05 14.0 17.6
06 12.3 18.0
07 13.7 18.2
08 13.8 16.9
09 14.2 17.7
10 13.8 18.8
11 15.5 19.2
12 20.5 20.5
13 23.5 21.1
14 26.5 21.0
15 26.4 22.0
16 27.8 23.2
17 29.1 22.4
18 28.0 20.4
19 28.6 17.8
20 27.6 19.0
21 24 .6 18.4
22 21.4 18.4
23 21.3 17.4
24 20.8 16.5
Mean 20.7 19.0

Good Hours
276 744

Missing Hours
396 0

667

53

02/01/07 - 12/31/07
May Jun Jul Aug Sep
10.0 10.7 7.6 10.2 12.8
9.7 10.6 8.0 10.3 12.4
9.5 9.6 7.3 9.3 12.3
8.8 10.0 6.3 8.8 11.6
8.7 9.6 6.1 9.2 11.3
8.7 9.2 6.1 8.3 10.6
8.5 10.4 5.7 8.0 11.0
9.3 11.5 6.1 8.7 11.0
11.5 12.3 7.5 9.6 11.6
13.1 13.7 7.9 11.4 12.7
12.8 14.8 9.3 14.2 14.1
14.9 15.1 10.3 14.5 14.8
17.3 16.5 12.5 15.0 16.0
16.0 16.4 13.0 17.0 16.6
16.5 18.6 13.0 16.4 17.6
18.2 19.4 13.4 16.8 18.9
17.7 20.6 12.8 17.2 18.4
17.5 20.3 12.9 16.7 15.9
15.2 18.4 14.1 15.0 15.6
13.3 18.4 14.1 14.2 15.6
12.8 16.4 12.9 13.6 15.2
11.3 15.7 11.2 12.2 14.6
9.8 15.7 9.9 11.3 14.1
9.5 13.3 8.5 10.7 13.6
12.5 14.5 9.9 12.4 14.1
744 720 744 744 720
0 0 0 0 0
449 Hours Missing

7,567 Hours of Good Data

15.7 19.9 19.6 | 15.5

94 _.4% Data Recovery
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MEAN HOURLY WIND SPEEDS

WIND RIVER RESERVATION
SHELDON DOME - 49.5M WIND SPEED (W) (MPH)

Hour Jan Feb Mar Apr

01/01/08

- 07/31/08

Aug Sep Oct Nov Dec

gl
et

N~NN0OOWOOOPAWRL OWOMNW0WWOWOOoOo

RPRRPRRRERRRERRRR
NWOOWWMORDMNDAROONNRON

=
a1

Mean 17.7 18.6 18.9 16.7

Good Hours
720 696 744 720

Missing Hours
24 0] 0 0

4,741 Hours of Good Data

0

371 Hours Missing

397

347

Mean
15.7
15.5
14.8
14.4
13.8
13.4
13.9
14.3
15.1
16.1
17.4
18.5
19.6
20.1
20.6
20.6
19.9
18.9
18.0
17.1
16.5
15.7
15.3
15.4

16.7

92.7% Data Recovery
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Hour Jan Feb

01 243
02 253
03 243
04 211
05 187
06 197
07 167
08 164
09 165
10 165
11 188
12 218
13 232
14 237
15 248
16 261
17 270
18 283
19 290
20 294
21 293
22 289
23 254
24 268
Mean 236

Good Hours
276

Missing Hours
396

7,566 Hours of

MEAN HOURLY VALUES

WIND RIVER RESERVATION

SHELDON DOME - 37M WIND DIRECTION

02/01/07 - 12/31/07

Good Data 450 Hours

Missing

(DEG)

218 249 268 220
214 249 265 218
212 245 244 214
215 236 253 217
224 254 241 219
217 227 233 207
206 231 246 197
219 233 215 196
214 226 216 192
210 229 235 193
202 216 221 193
207 208 235 197

180 224 220 195
184 235 225 203
195 236 241 208
169 246 250 211
203 261 232 216
204 263 224 216
219 258 233 220
221 253 236 227
210 256 241 222
208 249 235 222
225 256 256 220

94 _4% Data Recovery
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Good Hours
720 696

Missing Hours
24 0

4,741 Hours of

MEAN HOURLY VALUES

WIND RIVER RESERVATION
SHELDON DOME - 37M WIND DIRECTION (DEG)

01/01/08 - 07/31/08

Mar Apr May Jun Jul Aug Sep Oct Nov Dec | Mean

242 233 199 215 245 231
239 246 185 220 253 226
250 243 206 191 255 226
261 232 192 209 288 226
231 241 174 222 221 217
229 214 187 190 223 209
238 198 173 189 165 201
227 192 178 198 175 201
219 180 192 202 185 201
215 199 213 220 183 213
219 188 206 217 192 205
191 202 186 221 201 207

209 198 187 237 179 205
202 216 175 249 198 213
196 185 175 257 203 207
192 195 180 243 197 206
196 216 150 245 192 206
221 238 181 244 197 222
251 246 212 220 162 224
235 246 183 199 206 219
242 265 189 232 195 226
249 248 215 221 226 233
237 224 193 226 204 228
_______________________________________ 4+ ———
224 219 188 221 207 | 215
744 720 744 720 397

0 0 0 0 347
Good Data 371 Hours Missing 92.7% Data Recovery
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Hour Jan Feb

01 244
02 254
03 244
04 213
05 191
06 219
07 175
08 168
09 166
10 163
11 188
12 218
13 232
14 238
15 248
16 261
17 271
18 284
19 291
20 295
21 293
22 290
23 255
24 269
Mean 238

Good Hours
276

Missing Hours
396

7,566 Hours of

MEAN HOURLY VALUES

WIND RIVER RESERVATION
SHELDON DOME - 48.5M WIND DIRECTION (DEG)

02/01/07 - 12/31/07

Good Data 450 Hours

Missing

228 251 267 221
222 255 267 219
212 247 247 215
217 238 257 215
227 255 245 220
217 229 235 212
211 235 259 204
231 243 226 199
222 226 217 195
212 230 234 195
203 218 219 193
208 210 236 198

180 224 231 196
183 235 237 204
196 238 241 208
171 249 250 211
205 262 234 216
205 253 227 216
204 261 246 218
218 254 249 229
211 257 242 224
219 255 226 222
226 258 257 224

94 _.4% Data Recovery
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Good Hours
720 696

Missing Hours
24 0

MEAN HOURLY VALUES

WIND RIVER RESERVATION
SHELDON DOME - 48.5M WIND DIRECTION (DEG)

01/01/08 - 07/31/08
Mar Apr May Jun Jul Aug Sep Oct Nov Dec | Mean
____________________________________________________ O
241 234 200 215 244 | 231
239 248 186 219 251 | 226
251 234 209 192 254 | 225
262 234 191 201 286 | 226
220 242 184 224 222 | 218
237 216 185 201 222 | 212
239 199 172 188 178 | 206
238 191 191 198 175 | 206
219 180 191 203 184 | 200
215 200 213 220 182 | 215
209 187 207 216 191 | 205
191 191 187 222 200 | 206
197 209 192 228 217 | 210
209 211 188 238 179 | 209
202 216 175 250 197 | 214
197 186 175 257 203 | 208
192 195 179 243 197 | 208
196 216 150 246 192 | 207
221 238 181 244 197 | 223
252 246 212 221 163 | 223
236 248 183 200 208 | 222
242 265 189 221 194 | 225
249 248 205 222 226 | 233
238 224 190 226 208 | 228
____________________________________________________ 4 ———
225 219 189 221 207 | 216
744 720 744 720 397
0 0 0 0 347
Good Data 371 Hours Missing 92.7% Data Recovery

4,741 Hours of
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Aug Sep Oct Nov Dec | Mean

Jul

MEAN HOURLY VALUES
WIND RIVER RESERVATION
SHELDON DOME - TEMPERATURE (DEG)

02/01/07 - 12/31/07
Feb Mar Apr May Jun

Jan

Hour
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95.1% Data Recovery

issing

396 Hours M
16

28.3 39.8 41.4 52.8 64.8 73.4 67.8 56.8 44.8 35.0 20.7 | 48.9
0

276 744 720 744 720 744 744 720 744 720 744

issing Hours
396

7,620 Hours of Good Data

Good Hours

Mean
M




MEAN HOURLY VALUES

WIND RIVER RESERVATION
SHELDON DOME - TEMPERATURE (DEG)

01/01/08 - 07/31/08

Aug Sep Oct Nov Dec | Mean

Feb Mar Apr May Jun Jul

Jan

Hour
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Mean 18.3 26.8 29.4 37.1 47.5 58.7 69.6

720 696 744 720 744 720 397

Good Hours

0 347

0]

issing Hours
24 0

M

92.7% Data Recovery

issing

371 Hours M

4,741 Hours of Good Data
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MEAN HOURLY WIND SPEEDS

WIND RIVER RESERVATION
33FT WIND SPEED (MPH)

09/01/06 - 02/28/07

Hour Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec | Mean

____________________________________________________ + —_———
01 11.7 17.4 13.4 14.8 12.3 12.1 | 13.2
02 12.0 16.2 11.5 12.4 10.9 11.6 | 12.2
03 12.2 15.4 10.3 11.1 9.6 11.1 | 11.4
04 11.0 14.4 9.0 10.8 9.4 10.3 | 10.7
05 9.8 12.1 7.4 10.9 10.3 9.8 | 10.2
06 10.3 11.4 7.8 10.8 10.9 9.8 | 10.3
07 10.1 10.4 8.4 10.0 9.9 10.1 | 10.0
08 9.9 10.4 9.1 9.6 10.2 10.4 | 10.0
09 10.2 10.4 10.5 9.5 9.6 11.7 | 10.3
10 9.1 10.9 11.3 8.4 9.4 10.0 | 9.6
11 8.7 12.2 11.9 9.4 8.5 10.3 | 9.7
12 8.7 11.6 11.5 11.2 9.4 11.5 | 10.4
13 8.3 14.4 10.6 10.2 9.4 11.3 | 10.3
14 8.8 13.2 9.8 10.8 8.8 10.7 | 10.1
15 8.1 15.9 12.5 10.2 8.4 9.6 | 10.0
16 8.6 16.5 14.1 9.2 8.0 9.5 ] 10.0
17 9.2 16.1 14.2 8.8 7.6 9.3 | 9.9
18 9.2 15.8 12.1 8.8 9.3 9.0 | 10.0
19 9.2 15.2 14.0 9.9 10.4 8.8 | 10.4
20 10.4 16.8 13.4 10.7 11.7 9.3 | 11.3
21 11.1 19.6 12.8 11.9 13.2 11.2 | 12.7
22 11.1 20.2 13.6 13.5 13.8 13.2 | 13.7
23 11.9 20.0 14.6 14.0 14.6 13.9 | 14.3
24 12.6 20.1 15.3 13.8 14.4 13.4 | 14.3

____________________________________________________ + —_———

Mean 10.1 14.9 11.6 10.9 10.4 10.7 | 11.1

Good Hours

744 360 239 728 687 744

Missing Hours

0 312 481 16 33 0

3,502 Hours of Good Data 842 Hours Missing 80.6% Data Recovery



MEAN HOURLY WIND SPEEDS

WIND RIVER RESERVATION
98 FT WIND SPEED (MPH)

09/01/06 - 02/28/07

Hour Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec | Mean

____________________________________________________ + —_———
01 13.2 18.9 14.7 16.5 14.5 14.0 | 15.0
02 13.6 18.0 12.8 14.4 13.2 13.8 | 14.1
03 13.7 17.2 11.9 13.0 11.9 13.3 | 13.4
04 12.3 16.3 10.7 12.7 12.0 12.3 | 12.6
05 11.2 13.8 8.4 13.0 12.9 11.8 | 12.1
06 11.9 12.9 8.4 12.8 13.4 12.0 | 12.3
07 11.6 12.2 9.7 12.1 12.4 12.6 | 12.0
08 11.5 12.0 10.5 11.6 12.5 12.7 | 12.0
09 12.0 12.0 12.5 11.5 12.0 13.9 | 12.3
10 10.8 12.5 13.6 10.4 11.7 12.5 | 11.6
11 10.6 14.3 13.9 11.3 10.8 12.7 | 11.8
12 10.2 13.4 13.5 13.1 11.9 13.9 | 12.5
13 9.6 16.6 12.5 12.2 12.2 13.5 | 12.4
14 10.5 15.3 11.7 12.6 11.0 13.0 | 12.1
15 9.7 18.1 14.6 12.3 10.4 11.5 | 11.9
16 10.4 18.7 16.2 11.0 10.1 11.6 | 12.0
17 10.7 17.7 15.6 10.0 9.8 11.5 | 11.6
18 10.5 17.2 13.2 9.9 11.4 10.9 | 11.5
19 10.2 16.6 15.2 10.9 12.2 10.3 | 11.7
20 11.5 17.9 14.7 11.6 13.4 10.8 | 12.6
21 12.1 21.2 14.0 13.0 14.9 12.6 | 14.0
22 12.1 21.7 14.9 14.7 15.7 14.8 | 15.1
23 13.1 21.5 16.0 15.2 16.6 15.5 | 15.8
24 14.0 21.7 16.8 15.1 16.6 15.2 | 16.0

____________________________________________________ + —_——— —

Mean 11.5 16.6 13.2 12.5 12.7 12.8 | 12.9

Good Hours

744 360 239 728 687 744

Missing Hours

0 312 481 16 33 0

3,502 Hours of Good Data 842 Hours Missing 80.6% Data Recovery



MEAN HOURLY WIND SPEEDS

WIND RIVER RESERVATION
161 FT WIND SPEED (WEST) (MPH)

09/01/06 - 02/28/07

Hour Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec | Mean

____________________________________________________ _I_ —_————
01 13.5 19.5 15.3 17.3 15.1 14.7 | 15.6
02 14.4 18.9 13.8 15.4 14.0 14.6 | 15.0
03 14.2 18.2 13.1 14.3 12.8 14.3 | 14.3
04 12.8 17.7 11.9 13.8 13.1 13.3 | 13.6
05 11.5 15.0 9.3 13.9 14.0 12.5 | 12.9
06 12.2 14.0 9.0 13.8 14.4 12.9 | 13.1
07 12.3 13.5 10.5 13.1 13.4 13.7 | 13.0
08 12.4 13.2 11.2 12.7 13.6 13.8 | 13.0
09 13.0 13.0 13.7 12.6 13.2 15.0 | 13.4
10 12.0 13.5 14.8 11.6 12.8 13.6 | 12.8
11 11.5 15.6 15.5 12.6 11.9 13.8 | 13.0
12 11.4 14.7 14.9 14.3 13.1 15.1 | 13.7
13 10.8 17.7 14.1 13.4 13.4 14.5 | 13.6
14 11.4 16.7 13.3 13.8 11.8 13.7 | 13.2
15 10.7 19.2 16.0 13.7 11.2 12.3 | 13.0
16 11.6 19.7 17.7 12.1 10.9 12.4 | 13.0
17 11.5 18.6 16.4 10.8 10.7 12.3 | 12.4
18 11.1 18.0 13.7 10.3 11.8 11.8 | 12.1
19 10.5 17.3 15.4 11.0 12.6 10.8 | 12.1
20 11.8 18.3 14.9 11.6 13.6 11.3 | 12.9
21 12.4 21.6 14.3 13.2 15.2 13.1 | 14.3
22 12.5 21.9 15.3 15.2 16.0 15.3 | 15.5
23 13.4 21.8 16.5 15.5 17.0 16.0 | 16.2
24 14.5 22.1 17.3 15.6 17.2 15.8 | 16.5

____________________________________________________ + —_———

Mean 12.2 17.5 14.1 13.4 13.5 13.6 | 13.7

Good Hours

744 360 239 728 687 744

Missing Hours

0 312 481 16 33 0

3,502 Hours of Good Data 842 Hours Missing 80.6% Data Recovery



MEAN HOURLY WIND SPEEDS

WIND RIVER RESERVATION
161 FT WIND SPEED (SOUTH) (MPH)

09/01/06 - 02/28/07

Hour Jan Feb Mar Apr May Jun Jul Aug Sep Oct ©Nov Dec | Mean
____________________________________________________ + —_———
01 13.4 19.4 15.6 17.4 15.3 14.7 | 15.6
02 14.3 18.9 13.9 15.5 14.1 14.7 | 15.1
03 14.2 18.1 13.2 14.5 13.0 14.4 | 14.4
04 12.9 17.5 11.9 14.0 13.4 13.5 | 13.8
05 11.6 15.1 9.3 14.1 14.3 12.8 | 13.1
06 12.2 14.1 9.0 14.0 14.7 13.2 | 13.3
07 12.1 13.6 10.6 13.3 13.7 14.0 | 13.1
08 12.4 13.3 11.4 12.8 13.8 14.0 | 13.1
09 13.0 13.0 14.0 12.7 13.5 15.3 | 13.6
10 12.1 13.6 15.2 11.7 13.0 13.9 | 13.0
11 11.6 15.8 15.9 12.8 12.1 14.0 | 13.2
12 11.5 14.8 15.2 14.6 13.4 15.3 | 13.9
13 10.9 18.0 14.4 13.7 13.6 14.7 | 13.8
14 11.4 16.8 13.6 14.1 12.1 13.9 | 13.3
15 10.8 19.4 16.3 13.9 11.4 12.4 | 13.2
16 11.7 19.9 17.8 12.3 11.0 12.5 | 13.1
17 11.6 18.7 16.4 11.0 10.8 12.5 | 12.6
18 11.1 18.3 13.7 10.5 12.1 11.9 | 12.2
19 10.4 17.4 15.4 11.2 12.7 10.9 | 12.2
20 11.6 18.2 15.0 11.9 13.7 11.4 | 12.9
21 12.3 21.6 14.5 13.3 15.4 13.1 | 14.4
22 12.4 21.7 15.5 15.3 16.3 15.3 | 15.¢6
23 13.3 21.7 16.9 15.7 17.2 16.1 | 16.3
24 14.3 22.1 17.6 15.7 17.4 15.8 | 16.5
____________________________________________________ + —_——
Mean 12.2 17.5 14.2 13.6 13.7 13.8 | 13.8
Good Hours
744 360 239 728 687 744
Missing Hours
0 312 481 16 33 0

3,502 Hours of Good Data 842 Hours Missing 80.6% Data Recovery
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MEAN HOURLY VALUES

WIND RIVER RESERVATION
FT WIND DIRECTION (DEG)

09/01/06 - 02/28/07

May Jun Jul Aug Sep

Good Hours
744 360

Missing Hours
0 312

3,478 Hours of Good Data

239

481

866 Hours Missing

725

19

80.

687

33

o

723

21

s Data Recovery



16

Good Hours
744 360

Missing Hours
0 312

3,499 Hours of Good Data

MEAN HOURLY VALUES

WIND RIVER RESERVATION

1 FT WIND DIRECTION (DEG)

09/01/06 - 02/28/07

239

481

845 Hours Missing

725

19

80.

215 221 | 196
207 234 | 197
225 235 | 202
267 253 | 220
269 270 | 232
279 276 | 245
277 283 | 252
276 279 | 256
274 269 | 249
263 273 | 253
270 260 | 251
265 252 | 254
256 258 | 243
236 254 | 245
237 264 | 248
234 258 | 245
242 252 | 244
236 230 | 223
228 242 | 220
220 231 | 209
218 197 | 194
219 190 | 190
221 198 | 192
240 203 | 200
245 245 | 227
687 744

33 0

S
°

Data Recovery



MEAN HOURLY VALUES

WIND RIVER RESERVATION
TEMPERATURE (DEG)

09/01/06 - 02/28/07

Hour Jan Feb Mar Apr May Jun Jul Aug Sep Oct ©Nov Dec | Mean

____________________________________________________ + —_————
01 21.0 34.4 57.3 50.0 39.8 30.4 | 36.5
02 18.6 31.2 55.2 47.3 37.0 28.6 | 34.2
03 18.3 29.5 52.5 45.5 35.8 27.8 | 32.9
04 17.7 28.4 50.8 44.4 35.1 27.2 | 32.1
05 17.3 27.8 49.5 43.3 34.4 26.6 | 31.4
06 17.1 26.9 48.7 42.5 33.4 26.3 | 30.8
07 17.0 26.2 47.9 41.8 32.9 25.9 | 30.3
08 16.6 26.1 46.7 40.9 32.9 25.5 | 29.8
09 16.5 25.7 46.5 40.3 32.0 25.4 | 29.4
10 16.0 25.4 46.0 39.7 31.5 24.5 | 28.8
11 15.4 25.7 45.4 39.4 31.2 24.3 | 28.5
12 14.9 25.8 44.9 39.1 30.8 23.9 | 28.2
13 14.3 26.3 44.8 38.7 30.5 24.0 | 28.0
14 14.9 26.5 44.6 38.1 30.7 23.8 | 28.0
15 14.7 26.8 44.5 37.2 30.9 23.3 | 27.7
16 14.7 27.5 46.1 38.4 31.5 23.2 | 28.2
17 15.6 28.7 49.2 40.7 33.2 23.5 | 29.6
18 17.5 30.7 52.9 43.2 35.6 25.3 | 31.9
19 18.9 32.7 56.2 45.4 38.1 28.1 | 34.2
20 20.8 34.1 57.8 47.2 40.4 30.6 | 36.2
21 21.4 35.8 59.3 48.6 42.2 32.3 | 37.6
22 22.0 37.3 60.2 49.5 43.0 33.3 | 38.5
23 23.0 38.0 60.2 50.1 43.3 33.7 | 39.0
24 22.7 37.6 59.9 50.1 42.5 32.2 | 38.4

____________________________________________________ + —_———

Mean 17.8 29.8 51.1 43.4 35.4 27.1 | 32.1

Good Hours

744 360 239 744 687 744

Missing Hours

0 312 481 0 33 0

3,518 Hours of Good Data 826 Hours Missing 81.0% Data Recovery
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Introduction

When exploring prospective wind power sites, knowledge of wildlife and other biological
resource issues helps the wind industry identify and avoid potential ecological problems
early in the development process. The Eastern Shoshone and Northern Arapaho Nations
are currently examining the feasibility of constructing a wind power project on two
potential sites in the Wind River Reservation, Wyoming (Figure 1). The purpose of this
report is to describe biological resources present within and surrounding the proposed
project areas, and to compare site characteristics with those at other wind power projects
where post-construction wildlife studies are publicly available. The area evaluated for
potential biological resources includes proposed project areas and a two mile buffer
(evaluation areas). This report focuses on the following potential areas of concern:

e Raptors
1. Identify areas of potentially high nesting density
2. Identify areas of potentially high prey density
3. Examine topography to determine the potential for high use and potential nest
locations
4. Determine the species likely to occur in the area
5. Determine the potential for migratory pathways
e (Candidate, Proposed, Threatened, Endangered, and USFWS Birds of
Conservation Concern
1. Identify the potential occurrence of federally listed or state protected species
through existing literature and database searches
2. Evaluate the suitability of habitat at the wind plant site for protected species
e Sensitive Species and USFWS Issues (using existing state wildlife agency
information)
1. Determine if site is considered a critical winter or parturition area or other
highly valuable habitat for game and non-game wildlife (birds and bats)
2. Examine habitat during site visits to determine the potential for use by
sensitive species
e Migratory Birds
e Bats
1. Determine the proximity to potential feeding sites and hibernacula
2. Determine species likely to occur in the area
e Wetlands
1. Determine the potential for wetlands at the site through a cursory site visit and
examination of available data
e USFWS PII Score
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Study Area

The two project areas are located on the Wind River Reservation. The proposed projects
are preliminary, and the number and locations of turbines have not been determined.

Sheldon Dome. The project is located within the Wyoming Basin ecoregion (Omnerik
1987). The Wyoming Basin is characterized by broad valleys of grasslands and
sagebrush, interspersed with mountain ranges. The proposed project area is dominated
sparse stands of Wyoming sagebrush and broken grasslands (Figures 2-4). The area is
dry with cold winters and relatively warm but short summers. The average annual
precipitation is 7.2 inches, with an average high winter temperature of 25.6 F and an
average summertime high of 88.1 F.

The proposed project would be located along a relatively broad, northwest — southeast
running ridge. Some rim rock is present along some ridges. No perennial streams or
lakes are present. The nearest water sources are a few stock tanks located within 2 miles
of the project area. Elevation of the project area ranges from approximately 6700 — 7000
ft.

The project area is relatively undeveloped, and the primary land use in the area is
grazing. Some active oil and natural gas wells are present within the evaluation area.

Stagner Mountain. The Stagner Mountain project is also located within the Wyoming
Basin ecoregion (Omnerik 1987). The proposed project area is dominated grasslands and
silver sagebrush (Figures 5-7). Side slopes in the project area contain coniferous forests,
cliffs and rock outcrops. The area is dry with cold winters and relatively warm but short
summers. The average annual precipitation is 7.2 inches, with an average high winter
temperature of 25.6 F and an average summertime high of 88.1 F.

The proposed project would be located along a relatively stark ridge that is east — west in
orientation. The ridge overlooks Boysen Reservoir and the Wind River Canyon. The

nearest water sources are a few stock tanks and the Wind River, located within 2 miles of
the project area. Elevation of the project area ranges from approximately 6700 — 7500 ft.

The project area currently has some development in the form of a Federal Aviation
Administration (FAA) radar station, a power line and some radio towers. Cattle grazing is
the current land use.

Methods

Biological resources within the project and evaluation areas were identified through a
search of existing data and a site visit. The project area was examined from the ground
on June 12-13, 2007. During the site visit, biological features and potential wildlife
habitat including plant communities and topographic features were identified.
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Several sources of available data were used to identify biological resources within the
project area, including requesting data from the Wyoming Game and Fish Department
(WGFD), the U.S. Fish and Wildlife Service (USFWS), Wyoming Natural Diversity
Database (WYNDD), The Wind River Reservation and searching published literature,
field guides, etc. The Wyoming Game and Fish Department declined to comment on the
project because the Wind River Reservation is outside of their jurisdiction.
Correspondence was received from WYNDD dated July 13, 2007 (Appendix A). At this
time, no official correspondence has been received from the USFWS or the Wind River
Reservation

After biological resources within the project area were identified, we compared the
physical and habitat characteristics, as well species occurrence at the proposed project to
other wind projects throughout the U.S., with a special emphasis on projects where post-
construction wildlife studies have been conducted (Erickson et al. 2001 and 2002, NWCC
2004).

Results

Raptor Issues

Nesting density and species breeding in area. Potential nesting habitat for raptors in
the Sheldon Dome project area is limited. The only areas of suitable habitat are a few
outcrops located along the primary ridges, as well as some scattered conifer trees present
within the evaluation area.

Potential nesting habitat is more prevalent within the Stagner Mountain project. A power
line crosses the project area, which provides good nesting habitat for raptors. Other
nesting habitat present near the project includes scattered coniferous forests and cliff
habitat on the edges of the ridge and within Wind River Canyon.

Based on the range maps available from the Cerovski et al. (2004) and habitat within the
project area, above ground nesting species most likely to breed in the proposed project
and surrounding areas include the golden eagle (Aquila chrysaetos), ferruginous hawk
(Buteo regalis), prairie falcon (Falco mexicanus), red-tailed hawk (Buteo jamaicensis),
Swainson’s hawk (Buteo swainsoni) and American kestrel (Falco sparverius). The rim
rock and cliffs provide suitable nesting habitat most of these species. Additionally, a few
scattered trees are present in the project area that could provide suitable nesting habitat.
The ferruginous hawk may also form nests on shallow rock outcrops or on the bare
ground. Due to the presence of steep cliffs in Wind River Canyon, the potential exists for
the peregrine falcon to nest within the Stagner Mountain evaluation area.

Turkey vultures (Cathartes aura) may occur within the project during the breeding
season and may nest within the Stagner mountain project area. One red-tailed hawk nest
and one ferruginous hawk nest were observed during the Stagner mountain visit (Figure
5) on a power line (Figure 8) and a nest platform (Figure 9). No nests were observed at




Wind River Biological Screening Report August 28, 2007

Sheldon Dome. The burrowing owl may nest within prairie dog burrows in the Stagner
Mountain project area (Cerovski et al. 2004).

Raptors may also occur within the project areas outside of the breeding season, including
golden eagle (Aquila chrysaetos), ferruginous hawk, red-tailed hawk and rough-legged
hawk (Buteo lagopus) (WYNDD 2007).

To date, no correlation has been found between nesting densities within two miles of
wind turbines and raptor fatality rates (Erickson et al. 2002). The project with the highest
nesting density within two miles of wind turbines is Foote Creek Rim in Wyoming, and
the majority of nests were occupied by red-tailed hawks. No red-tailed hawks were
found as fatalities at Foote Creek Rim (Erickson et al. 2002). However, raptors nesting
close to turbine locations may be at increased risk of collision or disturbance.

Potential for prey densities. White-tailed prairie dog (Cynomys leucurus) colonies are
present within the proposed Stagner mountain project area. Although not observed
during the site visit, the potential exists for white-tailed prairie dog colonies to also be
present at the Sheldon Dome project. Less obvious species of small mammals are also
likely present within and surrounding the project areas, such as lagomorphs (rabbits) and
ground squirrels.

Based on the apparent presence of prairie dog colonies in portions of the Stagner project
area, a sufficient prey base is present to serve as hunting areas for raptors in this project.
Although no prairie dog colonies were observed at Sheldon Dome, other prey species
may be present that could provide a prey base for hunting raptors.

Does the topography of the site increase the potential for raptor use? The proposed
projects have varied topography, with some ridges being relatively steep with defined
edges. At other wind power facilities located on prominent ridges with defined edges
(e.g., rims of canyons, steep slopes), raptors often fly along the rim edges, using updrafts
to maintain altitude while hunting, migrating or soaring (Johnson et al. 2000, Hoover and
Morrison 2005). Turbines are often placed on prominent ridges in order to use higher
wind speeds and updrafts that raptors also use. At Foote Creek Rim, raptors most often
used areas within 50 m of the rim edge (Johnson et al. 2000). Topography in the both
projects has some potential to influence raptor use, and ridges containing steep
topography that are perpendicular to the wind are expected to receive higher levels of
raptor use versus surrounding areas.

Federal Endangered Species

The USFWS describes 13 species protected under the Federal Endangered Species Act as
having some potential to occur within Freemont or Hot Springs Counties, or as
potentially being affected by water depletions to the South Platte River (Table 1). Of
these 13 species, only the bald eagle is likely to occur within either project area.
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Table 1. Threatened or Endangered Species listed by the USFWS as occurring within Hot
Springs and Freemont Counties, or that may be affected by upstream activities (Appendix B).

Bald Eagle De-listed Large bodies of ~ Low Potential. Evaluation Medium Potential. Wind
fish bearing area lacks water. May River provides suitable
water occasionally fly through habitat, and prairie dog

project area colonies provide potential
hunting areas.

Black-footed  Endangered  Prairie Dog Very Low. The project area Very Low. The project area

Ferret Colonies has been block-cleared for has been block-cleared for

wild black-footed ferrets by wild black-footed ferrets by

the USFWS. the USFWS. One historical
record for black-footed
ferrets is present within two
miles of the project area
(Figure 10).

Canada Lynx  Threatened Coniferous Very Low. Project lacks Very Low. Project lacks
Forests suitable habitat. suitable habitat.

Desert Proposed for  Barren outcrops ~ Very Low. Only known to Very Low. Only known to

Yellowhead listing of the Split Rock occur in one location in occur in one location in
Formation Freemont County. Freemont County.

Eskimo Endangered  South Platte Very Low. If project will Very Low. If project will

Curlew River cause water depletions, then cause water depletions, then

impacts to this species will impacts to this species will
need to be addressed. need to be addressed.

Gray Wolf Experimental Habitat Low. Project located outside =~ Low. Project located
—Non Generalist of current range, but potential ~ outside of current range, but
essential exists for dispersing potential exists for

individuals to occur. dispersing individuals to
occur.

Grizzly Bear ~ Threatened Mountains of Low. Project located outside Low. Project located
Greater of current range, but potential ~ outside of current range, but
Yellowstone exists for dispersing potential exists for
Region individuals to occur. dispersing individuals to

occur.

Interior Least Endangered  South Platte Very Low. If project will Very Low. If project will

Tern River cause water depletions, then cause water depletions, then

impacts to this species will impacts to this species will
need to be addressed. need to be addressed.

Pallid Endangered  South Platte Very Low. If project will Very Low. If project will

Sturgeon River cause water depletions, then cause water depletions, then

impacts to this species will impacts to this species will
need to be addressed. need to be addressed.

Piping Plover  Threatened South Platte Very Low. If project will Very Low. If project will
River cause water depletions, then cause water depletions, then

impacts to this species will
need to be addressed.

impacts to this species will
need to be addressed.
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Table 1, continued. Threatened or Endangered Species listed by the USFWS as occurring
within Hot Springs and Freemont Counties, or that may be affected by upstream activities

(Appendix B).

Ute ladies’- Threatened  Areas of low

tresses orchid vegetation near
permanent water
sources

Low. Project lacks
permanent water sources.

Low. Project lacks
permanent water sources.

Western Prairie  Threatened South Platte

Very Low. If project will
cause water depletions, then
impacts to this species will
need to be addressed.

Very Low. If project will
cause water depletions, then
impacts to this species will
need to be addressed.

Fringed Orchid River
Whooping Endangered  South Platte
Crane River

Very Low. If project will
cause water depletions, then
impacts to this species will

Very Low. If project will
cause water depletions, then
impacts to this species will

need to be addressed. need to be addressed.

Bald Eagle. The Stagner Mountain project area provides limited nesting habitat for bald
eagles, however, they likely utilize the area for hunting, when moving throughout home
ranges, and during migration. The bald eagle is documented as nesting along the Wind
River within 2 miles of the Stagner mountain site, and it is likely that bald eagles utilize
the Wind River and surrounding areas for hunting throughout the year (Figure 10). Due
to the presence of prairie dog colonies within the project area, there is increased potential
for bald eagles to utilize the area while hunting.

Some potential also exists for bald eagles to form communal winter roosts near the
proposed project area. The ridge where turbines would be placed lacks mature coniferous
forest that could be used as winter roost locations, however, suitable forests are present
just off the ridge within Wind River Canyon.

The Sheldon Dome site generally lacks suitable nesting, hunting and roosting habitat for
bald eagles. However, it is likely that bald eagles occasionally fly through the Sheldon
Dome project area during migration.

Sensitive Species and USFWS Issues

At this time, no official correspondence has been received from the USFWS stating their
potential concerns with the proposed project. Many biologists in Wyoming are typically
concerned with the potential effects of energy development on greater sage-grouse
(Centrocercus urophasianus) and big game winter ranges. The proposed project occurs
within winter ranges for pronghorn (Antilocapra americana) and mule deer (Odocoileus
hemionus). Although the project is not within mapped ranges for big horn sheep (Ovis
canadensis), this species is known to utilize the Wind River Canyon and the project area.
Crucial winter ranges are thought to be important to big game winter survival, especially
during severe winters. The proposed project areas are not listed as crucial ranges.
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The proposed project areas also contain potentially suitable habitat for greater sage-
grouse. During the site visit, one group of eight male greater sage-grouse was observed
on the Stagner Mountain site. No greater sage-grouse were observed at Sheldon Dome,
however, suitable nesting or foraging habitat is present within and surrounding the
project area, and the potential exists for leks to occur within two miles of the project
areas. Although this species is not protected under the Endangered Species Act, the
greater sage-grouse has shown significant population declines over the last few decades.
The USFWS recently expressed concern over the potential for greater sage-grouse to
avoid wind turbines, and recommended wind turbines is placed at least 5 miles from any
known greater sage-grouse leks (USFWS 2004).

The USFWS is also expected to be concerned with the potential direct (fatalities) and
indirect (fragmentation and avoidance) impacts of the proposed project on birds and bats.
Other species that are considered sensitive by some biologists have been recorded within
two miles of the Stagner Mountain project area. While these species typically do not
receive special protection, some biologist has expressed concern over the status of their
populations. A map showing the species locations can be found in Figure 10.

Migratory Birds

Most species of migratory birds are protected by the Migratory Bird Treaty Act. The
USFWS lists several species as birds of conservation concern within the Northern
Rockies Bird Conservation Region (USFWS 2002). These species do not receive special
protection (unless they are also listed by the USFWS), but have been identified as
vulnerable to population declines in the area by the USFWS (2002). Due to the presence
of native habitat in the project area, some of these species are likely to breed or winter
within or adjacent to the project area, such as ferruginous hawk, golden eagle and
loggerhead shrike (Lanius ludovicianus) (WYNDD 2007). For more information on the
presence of birds of conservation concern in the project area, see Appendix C (USFWS
PII score).

Although many species of songbirds migrate at night and may collide with tall man-made
structures, no large mortality events on the same scale as those seen at communication
towers have been documented at wind power facilities in North America (NWCC 2004).
Large numbers of songbirds have collided with lighted communication towers and
buildings when foggy conditions and spring or fall migration coincide. Birds appear to
become confused by the lights during foggy or low ceiling conditions, flying circles
around lighted structures until they become exhausted or collide with the structure
(Erickson et al. 2001). Most collisions at communication towers are attributed to the guy
wires on these structures, which wind turbines do not have. Additionally, the large
mortality events observed at communication towers have occurred at structures greater
than 500’ in height (Erickson et al. 2001), likely because most birds migrate at elevations
of 900’ or higher (Young et al. 2004). Modern wind turbines are well below 900’ in
height. Migrating songbirds and other species are likely more at risk of turbine collision
when ascending and descending from stopover habitats. Due to the presence of the Wind
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River near the Stagner Mountain project, some potential exists for greater numbers of
songbirds and other species to migrate through the areas and some potential exists for
greater stopover events.

The average overall bird fatality rate at wind power projects in the U.S. is 2.3 bird
fatalities per turbine per year or 3.1 bird fatalities per MW per year (NWCC 2004).
Overall bird fatality rates documented at the Foote Creek Rim Wind Project were 1.5 per
turbine per year (Young et al. 2003).

Bats

Species documented as occurring within the same latitude and longitude block of the
project area include (Cerovski et al. 2004): western small-footed myotis (Myotis
ciliolabrum), long-eared myotis (Myotis evotis), little brown myotis (Myotis lucifugus),
long-legged myotis (Myotis volans), eastern red bat (Lasiurus borealis), Silver-haired bat
(Lasionycteris noctivagans), Hoary Bat (Lasiurus cinereus), big brown bat (Eptiscus
fuscus), spotted bat (Euderma maculatum), Townsend’s big-eared bat (Corynorhinus
townsendii), and pallid bat (Antrozous pallidus). The Townsend’s big-eared bat has been
documented within two miles of the proposed project area (WYNDD 2007).

The proposed Sheldon Dome project area generally lacks habitat features that attract
foraging bats: water and trees. The Sheldon Dome project also appears to lack any
roosting features that may attract bats. However, it is likely that bats migrate through the
project area.

The proposed Stagner Mountain project site contains more habitat features that could
attract bats. While the proposed ridge is an open grassland, located just off the ridge are
mature coniferous forests, cliffs and potential caves that could provide potential roosting
and foraging habitats for bats.

Bat casualties have been reported from most wind power facilities where post-
construction fatality data are available. Reported estimates of bat mortality at wind
power facilities have ranged from 0.01 — 47.5 per turbine per year (0.9 — 43.2 bats / MW /
Year) in the U.S. with an average of 3.4 per turbine or 4.6 per MW (NWCC 2004). Bat
fatality rates at Foote Creek rim were 1.34 per turbine per year (Young et al. 2003). Most
of the bat casualties at wind power facilities to date are non-hibernating migratory species
that conduct long-distance migrations between summer breeding and wintering areas,
namely the hoary bat, eastern red bat and silver-haired bat (Johnson 2005). A recent
report documented from 25 — 38 bat fatalities per turbine during a 6 week study period at
wind power facilities in West Virginia and Pennsylvania. Most of the species killed were
eastern red bat, hoary bat, and eastern pipistrelle (Pipistrellus subflavus) (Kerns et al.
2005). The West Virginia and Pennsylvania sites are located on prominent forested
ridges in the Appalachian Mountains. The causes of the relatively high number of
migratory bat deaths at wind power facilities are not well understood (Johnson 2005).
Kerns et al. (2005) hypothesized that bats may have been attracted to turbines by
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ultrasound emissions, ephemeral increases in food sources, or bats may have investigated
turbines for roosting sites or to glean insects from turbine blades. Researchers also
theorized that clearings made in the forest for turbines and roads may have created
attractive foraging areas for bats (Kerns et al. 2005).

At Foote Creek Rim, Wyoming, of 260 bats captured in mist nets in the vicinity of the
wind farm, 81% were bats in the genus Myotis, with long-legged myotis (Myotis volans)
and little brown bat being the most prevalent, yet members of this genus comprised only
6 (5%) of the 123 turbine collision mortalities during the study (Gruver 2002). Low
mortality of Myotis and other bats in the area (i.e., big brown and silver-haired bat)
occurred even though these species were documented within the wind plant. Although
hoary bats comprised 88.1% of the fatalities, species other than hoary bats were
responsible for 95% of all identifiable calls recorded at turbines with a bat detector.

Wetlands

Information concerning wetlands is based on field observations. Wetlands appeared to be
rare in the project areas, and are limited to a few spring and well locations.

USFWS PII Score

The USFWS issued “Interim Guidance on Avoiding and Minimizing Wildlife Impacts
from Wind Turbines” in 2003. Application of the guidelines is voluntary. The guidelines
are meant to assist the USFWS and the wind energy industry to locate projects to
minimize or avoid wildlife impacts by providing a standardized approach to evaluate
proposed project areas against other reference areas.

WEST personnel vis